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Abstract of JP3258728 

PURPOSE:To obtain a safe protein formulation for medical use substantially free from virus by treating 
protein having possibility of containing virus and readily, efficiently and effectively removing virus by 
using a cation-exchanger. 

CONSTITUTION:Protein such as human plasma protein or protein derived from urine having possibility 
of containing virus having lipid membrane such as AIDS virus, HB virus or non-A and non-B hepatitis 
virus is treated with a cation-exchanger of a carrier such as 'SP-Sephadex(R)' or 'CM-Sephadex 
(R) 1 (the both are made in Pharmacia Co.) having a cation-exchanging group as a ligand. In said 
process, the cation-exchanger is preferably pre-treated with a buffer solution such as a phosphoric acid 
buffer solution to be equilibrated at pH5-8 and said protein is also adjusted by the same buffer solution. 
Next, resultant system is washed by the same buffer solution as the above-mentioned, thus protein is 
eluted with a buffer solution having 0.01-0.5M hydrochloric acid concentration and preferably pH6.7- 
8.5, e.g. sodium citrate and formulated to afford the aimed formulation. 
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[WHAT IS CLAIMED IS] 
[Claim 1] 

In a manufacturing process of a protein drug for medical care; A manufacturing process of a protein drug 
for medical care removed substantially of a virus; wherein; The process that the protein which admixture 
may make a virus is treated by means of a positive ion exchange body, and remove a virus is included. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[a field of industrial application] 

the present invention relates to a manufacturing process of a protein drug for medical care. More in detail, 
A manufacturing process of a protein drug for medical care that admixture virus is removed substantially is 
related to. 
[prior art:] 

there is a situation producing medical supplies from raw materials with the fear that is contaminated with a 
virus, fukatsuka does a virus within the manufacturing process or, it is necessary to incorporate a process to 
remove. For a method of viral inactivation, the methods that chemistry is adorned, and fukatsuka does are 
known for liquid state or method that it is heat-treated in a dry state, and fukatsuka does, method that 
fukatsuka does by ultraviolet rays irradiation, beta - puropiorakuton. In addition, For a method to remove a 
virus, size of a virus particle is paid its attention to, there is a method to remove by making remove 
deposition with a big thing of molecular weight like a method, polyethylene glycol removing a constant 
pore size with a had membrane, 
[with a problem to be solved by the invention] 

it is about time, and now a virus becoming a problem in particular in medical care is HIV (aids virus), 
hepatitis B virus, a virus having a lipid membrane such as a non-A fault B hepatitis virus, and the admixture 
is felt uneasy about in a plasma protein drug, an urine origin drug a protein drug these virus particularly 
both, the virus is enough fukatsuka by the processing, it is the fact that it is, and doing cannot be removed. 
Thus, It is to provide a safe medical care business protein drug by means of object of the invention 
removing the virus in the efficiency and availability from a protein drug, 
[a means for solving problem] 

it is achieved by the object processes the protein which admixture may make a virus on the occasion of 
production of a protein drug for present invention namely medical care by a positive ion exchange body, 
and removing a virus. As follows, The present invention is explained more in detail. (1) The starting 
material which the starting material present invention is applied to is the protein that admixture of the virus 
is felt uneasy about, and, for example, person plasma protein, urine origin protein are illustrated. For 
example, for person plasma protein, blood coagulation factor, immune globulin, thrombin, plasminogen are 
illustrated , for example, for urine origin protein, urokinase, an urokinase precursor, a lysozyme are 
illustrated, but, a processing object of the present invention is wide not a thing limited to these protein, and 
admixture of the virus is protein felt uneasy about. Disposal of present invention should be carried out in an 
arbitrary process of a manufacturing process of a protein drug, but , in the efficiency, it is desirable to do in 
the vicinity of a last process. (2) As for the virus intended for of the removal, VSV, herupesushinpurekkusu, 
CHV, Sind screw, mumps, wakuchinia, Measle, Rubella, influenza, herupesuzosuta, saitomegaro, Para - 
influenza, EB, HIV, HA, HB, NANB, ATL, ECHO, barupo are illustrated in the virus present invention 
intended for concretely. (3) If a positive ion exchange body employed with the positive ion exchange body 
present invention is carrier comprising the positive ion exchange basis as re-Gantt, is not limited in 
particular. For the positive ion exchange basis, a sulfonic acid pro pill (SP), carboxymethyl (a commercial) 
are illustrated. In addition, For carrier, Dexetrine (brand name sefadekkusu), agarose (brand name sefarosu) 
are illustrated. For example, as a specific example of a positive in on exchange body, it is SP - sefadekkusu 
<SUP> Commercial - sefadekkusu <SUP> (made in Pharmacia company both) SP - toyoparu <SUP> 
TSKgelSP - 5PW<SUP> (made in Tosoh company both) it is given. (4) If processing by a positive ion 
exchange body of the processing condition (a) preprocessing present invention is done, when it is done 
case, preferred what is done preprocessing for a positive ion exchange body before the processing. For the 
preprocessing, processing by buffer solution is usually illustrated. For preprocessing buffer solution, a 
solution of salt, phosphoric acid buffer solution are illustrated concretely, particularly preferably pH 5-8, 
the positive ion exchange body which preferably is made equilibrium with pH 5.5-7 beforehand are 
employed by the density of 0.05-0.2 M 0.01-0.5 M in the buffer solution more to be concrete, (b) The 



protein which is a processing condition processing object does apurai in the positive ion exchange health 
that it balances, and was handled of adjusting (a) in the (a) buffer solution. Subsequently, (a) It is washed in 
the buffer solution that to is similar. Afterwards, 0.01-0.5 salt density M is preferable, and 0.05-0.2 M, pH 
6-10 are preferable, and buffer solution of pH 6.7-8.5, protein, by way of example only, to be directed to in 
citric acid sodium, phosphoric acid buffer solution, tris buffer solution are eluted, it is collected. In addition, 
An elution condition accepts protein to be directed to, and it can set appropriately. In addition, Disposal of 
by a positive ion exchange body present invention can be done by a batch method, both methods of a 
column method. (5) The protein which refined, and is collected may be refined by a better-known method if 
necessary. For example, for purification to take, afiniteikuromato processing is illustrated. The protein 
which it is done thus, and is treated is made a drug by usual practice, is prepared by a protein drug, 
[an effect] 

A method of the present invention is simple and easy, and a virus is removed by disposal of present 
invention effectively and effectively again by a protein drug. Thus, According to the current invention, a 
protein drug for safe medical care is offered, 
[an example] 

an example is given to explain the present invention more in detail, but, the present invention is not what 
limited thing by means of these. From example 1 original ordinary man plasma, prothrombin is refined by a 
barium chloride adsorption and DEAE - sefadekkusukaramukuromatogurafi method 
[baja, S, P, journal of biological chemistry (Bajaj,S.P.,et al.,J.,Biol.Chem.) 248,7729 (1973)] 
, thromboplastin prepared than the person placenta, person plasma and calcium chloride liquid are added to 
this prothrombin, thrombin was converted, and slipshod manufacture thrombin (ten thrombin activity units 
per Img protein) was got. This slipshod manufacture thrombin was adjusted in 0.1 M phosphoric acid buffer 
solution (pH 6.5). On the other hand, SP - sefadekkusu (gel capacity:) After 1 .0ml) became equilibrium in 
the same buffer solution, too, apurai did slipshod manufacture thrombin solution (10ml). After having 
washed in the same buffer solution, thrombin is eluted in 0.1M citric acid sodium (pH 6.7), it was collected. 
VSV in kakukakufun and quantity of ECHO virus were measured. The quantity of virus assumed an 
infection value an index. VSV uses a FL Cell as a host , by the plaque formation method, ECHO virus uses 
a Hela cell as a host again, an infection value was measured by cell denaturation ineffectual observation 
method. The result is shown to table 1. As shown in table 1, it was recognized that quantity of virus of 
*dekakufunchu decreased remarkably. 
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An example 2 culture person kidney cell is cultured to 0.1% human serum albumin addition no serum 
culture fluid for three days, centrifugation does culture fluid, the supernatant was frozen, and it was saved. 
After having adjusted a pooled culture supernatant to pH 5.5, it made come in contact with commercial - 
sefadekkusu C- 50. After having washed a column in 0.1 6M phosphoric acid buffer solution (pH 5.5), it 
made elute an urokinase precursor adsorbed in 0.1 6M phosphoric acid buffer solution (pH 8.5). VSV in this 
urokinase precursor and the quantity of admixture of ECHO virus were equal to or less than a search limit. 



